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ABSTRACT 
Image enhancement deals with enhancing the image. Both satellite and medical images are used in many applications. Resolution 
and contrast are the most important quality factors in images. In this paper a new image enhancement technique for enhancing 
both contrast and brightness is proposed. In this technique SWT and DWT is used for image decomposition and for signal mixing 
bicubic interpolation is used. The high frequency sub bands obtained using SWT and DWT are combined to obtain the estimated 
LH, HL and HH image. AHE is used for decomposing the original image and apply DWT for the resultant image.  DCT and SVD are 
applied for low frequency components obtained by DWT. Both LL images are combined and IDCT is applied. The new LL image, 
estimated LH, HL and HH image are combined. Then IDWT is applied for the resultant image. The enhanced image thus obtained is 
with good contrast and brightness. 
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INTRODUCTION 
 

Digital image processing deals with processing of digital images. Digital images are those which have 

digitized values of intensities. Image enhancement is enhancing images which improve the visual quality of 

images thus providing more information about the images [3]. 

In this project a new image enhancement technique is proposed. First step involves dividing the original 

image into four sub bands using SWT and DWT methods. The high frequency sub bands thus obtained are 

combined. Thenoriginal image is equalized using AHE which is then decomposed using DWT. This is followed 

by DCT and SVD to obtain the new LL image. The LL, LH, HL, HH images thus obtained is combined. Thus 

the satellite and medical images are enhanced using SWT-DWT-DCT-SVD. 

 

2. Proposed Method: 

Satellite images are low contrast and dark images, which has complete information but it is not visible. 

Similarly CT scans are also dark images. So the enhancement of such images will help to get more information 

[2]. The problem is how to improve the contrast and brightness of both satellite and medical images. To 

overcome this problem a new technique is proposed which uses the following methods. 
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2.1Histogramequalization: 

The histogram of an image is a plot of number of occurrences of gray levels in the image against the gray 

level values. It provides information about the intensities in an image. Equalization is done to evenly distribute 

the gray level in an image across their range [3]. Histogram equalization is to enhance the image in which the 

histograms are modified by spreading the gray level areas. 

Adaptive histogram equalization (AHE) is a computer image processing technique used to 

improve contrast in images. It differs from ordinary histogram equalization in the respect that the adaptive 

method computes several histograms, each corresponding to a distinct section of the image, and uses them to 

redistribute the lightness values of the image. It is therefore suitable for improving the local contrast and 

enhancing the definitions of edges in each region of an image. It transforms each pixel with a transformation 

function derived from a neighborhood region [3]. 

 

2.2 Discrete Cosine Transforms (DCT): 

DCT transforms a signal from spatial to frequency domain. This approach reduces the size of the normal 

equations by discarding high frequency DCT coefficients. The important information about the image is present 

in low-frequency DCT coefficients. Thus high-frequency DCT coefficients are separated and the illumination 

enhancement is applied in the low-frequency DCT coefficients. The enhanced image is reconstructed by using 

DCT. The enhanced image will be with good contrast [3].   

 

2.3 Discrete Wavelet Transform (DWT): 

DWT is a wavelet transform which uses wavelet coefficients [2]. Edges must be preserved in order to 

increase the quality of enhanced images [7]. This technique captures both frequency and location information of 

an image [2]. This process results in isolating the small changes in an image. The 2D wavelet decomposition of 

an image is performed by applying 1D DWT along the rows of the image first, and then the results are 

decomposed along the columns [3]. The image is decomposed based on frequency into four sub bands low-low 

(LL), low-high (LH), high-low (HL), high-high (HH) [4].The high frequency sub bands are interpolated. The 

low resolution image is obtained by low pass filtering of high resolution image. The high frequency sub band 

images and the low resolution input images are interpolated and using inverse DWT we can get a resolution 

enhanced image [5]. 

 

2.4 Singular Wavelet Transform (SWT): 

The Stationary wavelet transform (SWT) is a wavelet transform algorithm designed to overcome the lack of 

translation-invariance of the discrete wavelet transform (DWT). Translation-invariance is achieved by removing 

the down samplers and up samplers in the DWT and up sampling the filter coefficients by a factor of in 

the th level of the algorithm. The key point is that it gives a better approximation than the discrete wavelet 

transform (DWT) since, it is redundant, linear and shift invariant. SWT has equal length wavelet coefficients at 

each level. The redundant representation makes SWT shift-invariant and suitable for applications such as edge 

detection,denoising and data fusion [4]  

 

2.5 Singular Valve Decomposition (SVD): 

SVD is used to improve the brightness of an image. This technique is based on the theorem from linear 

algebra which says that a rectangular matrix A can be given as the product of three matrices, as follows: (i) an 

orthogonal matrix UA, (ii) a diagonal matrix ∑A, (iii) the transpose of   the orthogonal matrix VA.  SVD of an 

image represented as a matrix is given as follows:      

A= UA∑A VAT 

Where UA and VA are orthogonal square matrices and ∑A contains singular values on its main diagonal. 

The singular value matrix represents the intensity information of the input image and the change on the singular 

values change the intensity [3]. 

The main advantage of using SVD for image equalization, ∑A contains the intensity information of the 

image [2]. 

 

III Proposed Method: 

3.1 Algorthim: 

Step1: A low contrast is taken for analysis and divided into 4 sub bands (LL, LH, HL, HH) with both DWT 

and SWT respectively. 

Step2: The higher sub bands of DWT and SWT are interpolated with a factor of 2 to produce the new 

estimated LH, HL and HH. For this purpose bicubic interpolation with factor of 2 is applied. 

Step3: The input image is equalized using adaptive histogram equalization (AHE). 

Step4: Decompose the new image obtained into 4 sub bands using DWT. 

https://en.wikipedia.org/wiki/Image_processing
https://en.wikipedia.org/wiki/Contrast_(vision)
https://en.wikipedia.org/wiki/Histogram_equalization
https://en.wikipedia.org/wiki/Histogram
https://en.wikipedia.org/wiki/Wavelet_transform
https://en.wikipedia.org/wiki/Discrete_wavelet_transform
https://en.wikipedia.org/wiki/Discrete_wavelet_transform
https://en.wikipedia.org/wiki/Discrete_wavelet_transform
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Step5: Take DCT of LL component of the new and original image. 

Step6: Take SVD of the 2 resultant images and take correction coefficient for the singular value. 

Step7: New LL image is obtained by multiplying U, correction coefficient, ∑, V values from SVD. 

Step 8: Take IDCT of the new LL image which is represented as new A. 

Step9: Combine the new A and estimated LL, HL and HH obtained from step2. 

Step10: Apply IDWT for  restoration of resultant image 

 

Proposed Method Block Diagram: 

 

 
 

Tabulation 

Name of the image PSNR(db) 

Sat image with mountains and clouds +24.54 

Sat image with more water +24.29 

Sat image of desert +30.64 

Sat image of land +27.92 

Ischemic stroke image +27.92 

Abusive head trauma image +28.02 

Alfa image +28.54 

Stroke image +27.25 

Neurology image +26.78 

 

Output:  

 
Fig. 1: Original image                                                             Fig. 2: Enhanced image 
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Conclusion: 

 In this paper a new image enhancement technique based on Singular Wavelet Transform (SWT), Discrete 

Wavelet Transform (DWT), Discrete Cosine Transform (DCT) and Singular Value Decomposition (SVD) has 

been proposed. This technique interpolates the high frequency sub bands obtained by DWT and SVD and also 

correct the high frequency sub bands. Then the new LL sub band is obtained by combining the LL sub bands of 

DWT of original and equalized images after performing DCT and SVD. Finally IDWT is performed after 

interpolating with half factor of new LL, estimated LH, HL and HH. The proposed method is tested with both 

satellite and medical images. The experimental results show that the enhanced image is with good brightness 

and contrast.  
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